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Etymotic Research 
ER-4S Earphones 


H PR 

LISTENING 

TEST 


By Bruce Bartlett with Jenny Bartlett 


Revealing sound right into your 
ear canal 



I hese are the finest ear- 
phones or headphones Fve ever 
heard. Costing only $329, the 
ER-4S earphones compete with 
electrostatic headphones selling 
for $1000 or more. 

The ER-4S Canal Phone by 
Etymotic Research is a set of 
dynamic earphones which you 
insert in your ear canals. This 
placement provides an air-tight 
seal which keeps out noise and 
allows superb deep bass. 

Design 

The earphones in their carry- 
ing pouch fit in your shirt pock- 
et. You might say, "Is that all 
there is for $300?" But give 
them a listen; they sound BIG! 
These tiny units deliver refer- 


ence-quality sound that is 
astonishing. 

One reason for this quality is 
that the Canal Phone's design is 
based on extensive research 
into human hearing. To sound 
natural, earphones and head- 
phones should not have a flat 
response (as measured at the 
eardrum). Instead, they need a 
big emphasis in the upper 
midrange — a broad 14 dB 
peak at 3 kHz. 

Why is this? When we are 
listening in a reverberant room, 
sound approaches us randomly 
from all directions. That is, we 
hear a diffuse soundfield. The 
head, outer ears and ear canals 
affect the incoming sound by 
adding a big peak at around 3 
kHz. Since earphones bypass 


the head and outer ears, this 3 
kHz peak is missing. It there- 
fore needs to be restored by tai- 
loring the response of the ear- 
phones. . 

Etymotic claims that its ear- 
phones have the most accurate 
match to the ear's diffuse-field 
response. Another model, ER- 
4B, closely matches the diffuse 
curve. It's meant for listening to 
binaural recordings made with 
a dummy head placed in the 
audience area. Model ER-4S, 
however, has slightly reduced 
highs, and it sounds more nat- 
ural when listening to the usual 
close-miked recordings of clas- 
sical and popular music. The 
ER-4S sounds best with most 
recordings. 

Each black plastic earphone 
is the size of a cigarette filter. A 
red flex relief denotes the right 
channel; blue denotes left. The 
'phones have a thin four-foot 
cable, gold-plated mini ear- 
phone plug and gold-plated 
1/4" 'phone plug adapter. Two 
types of ear seal are provided: 
compressible foam or triple 
flanges made of soft silicone 
rubber. Extra ear seals are 
included. If your ear canals are 
unusual in size or shape, the 
tips might be uncomfortable or 
have a poor seal. For best fit, 
you can order custom-fitted ear 
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molds from the company. A 
shirt clip and a foam-lined case, 
complete the package. 

Since ear wax can clog the fil- 
ters built into the earphone tips, 
Etymotic suggests that you 
clean your ears before use. (I 
put cotton swabs in the carrying 
case for this purpose.) If the fil- 
ters get clogged, you can replace 
them with the spare filters pro- 
vided. The inner end of each ear 
seal is about 1/4" from your 
eardrum when fully inserted. 

Etymotic rates the frequency 
response as 20 Hz to 16 kHz. 
Sensitivity is 98 dB SPL per mW, 
while maximum output is 114 
dB SPL. Impedance is rated at 
100 ohms. The 'phones weigh 
only 1 ounce. As for polarity, + 
voltage makes + acoustic pres- 
sure. 

Comfort 

To me, the Canal Phones are 
more comfortable than most 
headphones because there is no 
pressure on the outer ears. 
Some users, however, might not 
like the sealed-off effect. It's 
like wearing earplugs. In fact, 
the isolation from outside 
sounds is excellent (24 dB or 
more). When you wear the 
Canal Phones, you're in a musi- 
cal world of your own. They're 
great for listening in noisy envi- 
ronments or for monitoring a 
recording when you are in the 
same room as the musical 
ensemble. 

According to Etymotic 
Research, quiet musical sounds 
on recordings are masked by the 
ambient noise level in homes 
(typically 43 dBA). This noise 
prevents you from hearing the 
softest sounds unless you turn 
up the volume to unnatural lev- 
els. But when you wear the 
Canal Phones, you can hear the 
full dynamic range without 
excessive volume. 

When I first listened to the 
ER-4S with the soft-flange ear 
seal, I was disappointed by the 


weak bass and sizzly highs. The 
company cautions that if the 
earphone is not tightly sealed to 
the ear canal, the bass response 
will be reduced. I switched to 
the ear seals made of foam, 
which accommodate larger ear 
canals and conform better to 
their shape. I rolled them tight- 
ly between my fingers, put them 
in my ears, and let the foam 
expand to form a perfect seal. 
Then I heard plenty of deep 
bass. 

What Sound! 

With a good seal, the lows 
really plumb the depths. There's 
a sense of power and weight sel- 
dom heard in headphones. Yet 
the bass is wonderfully tight and 
free of coloration. You'll hear 
absolutely no boominess or 
bumped-up bass as you often do 
with other headphones. 

Similarly, the rest of the audio 
range sounds accurate and neu- 
tral. Cymbals are every bit as 
crisp and airy as the real thing. 
In fact, I thought the upper 
highs were a little too strong 
until I heard real cymbals at a 
concert of acoustic jazz the day 


FOR MORE INFORMATION CONTACT: 


after auditioning the ER-4S. 
These earphones play all the 
highs that are in the recording. 
If the sound is too bright, you 
can nudge down the treble on 
your preamp. 

The transient response, clari- 
ty and detail of the ER-4S are 
phenomenal. Due to the low 
moving mass of the earphones' 
diaphragm, it tracks the incom- 
ing signal accurately. Quite 
simply, these are the most 
transparent, revealing 'phones 
I've had the pleasure to hear. 

The ER-4S tonal balance 
reminds me of Sony MDR-V6 
headphones (now called MDR- 
7506), but with less bass, more 
extended highs and a smoother 
response. It's as if the ER-4S 
started with the response of the 
MDR-V6, then refined it by an 
order of magnitude. 

The Etymotic ER-4S ear- 
phones provide an entry into the 
high end of audio for only a few 
hundred dollars. If you crave 
reference-quality sound with 
comfort and noise exclusion, the 
ER-4S earphones will give it to 
you. Highly recommended. 

They have a 1-year warranty 
and a 30-day return privilege. 



ETYMOTIC RESEARCH 

61 MARTIN LANE ELK GROVE VILLAGE, IL 60007 


(708) 228-0006 
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QUICKSILVE 


J J J 



IS POLARITY AUDIBLE? 



REMOVE ROOM PROBLEMS 
WITH SIGTECH'S AEC 1000 


FINALLY! ETYMOTIC'S ^11^. 
GREAT ER-4 EARPHONE^^»,.^ 



US $2.95 
UK £1.95 
CAN $3.50 




; he Etymotic Research ER-4 ear- 
1 phones are a perfect example of the 
reason that I use the term "ear- 
i phones" rather than "headphones/ 1 
1 "Earphones" is a broader term and, 
in this case, is a more accurate de- 
scription because the ER-4s are designed to 
be inserted in your ears; in fact, they are 
different than most "in-the-ear" earphones 
that you see people wearing because they fit 
right into your ear canals. 

I have known Mead Kill ion, one of the 
designers of the Etymotic ER-4 earphones, 
since the late 1970s, when we both be- 
longed to the Chicago Acoustical and Au- 
dio Group. Killion worked for Industrial 
Research Products, a division of Knowles 
Electronics, for 22 years. One of his major 
accomplishments there, which helped to 
revolutionize the hearing aid business, was 
his proprietary design of the K-AMP am- 
plifier. This is a true, high-fidelity, minia- 
ture amplifier used by various companies 

SPECS 


Transducer Design: Dynamic. 
Coupling to the Ear: In-the-ear. 
D.c. Resistance: Left, 100 ohms; 

right, 100 ohms. 
Absolute Polarity: Positive. 
Cord: Straight, 4 feet long, from 

each earphone; '/s-inch stereo 

phone plug ('/s-inch to '/4-inch 

adaptor included). 
Adjustments: None. 
Weight: Less than 1 ounce. 
Price: $330. 

Company Address: 61 Martin La., 

Elk Grove Village, 111. 60007. 
For literature, circle No. 92 


in many different hearing aids. Presently, 
Killion has 18 patents in the field of hearing 
aids and earphones. He started Etymotic 
Research in 1983, and his motto is still 
"Making things better for people." 

Besides producing the ER-4 earphones, 
Etymotic also makes The Musicians Ear- 
plug, which was invented by Elmer Carl- 
son, Killion's co-worker and mentor at 
Industrial Research. Etymotic makes these 


SL^erior, noise- reducing earplugs under li- 
cense from Knowles Electronics. 

The ER-4 earphones are available in two 
versions, the ER-4B and the ER-4S. The 
"B" version was designed for binaural listen- 
ing and the "S" version for stereo listening. 
What is the difference, you may ask? Years 
ago, there was some confusion between the 
terms "binaural" and "stereo" Two-chan- 
nel recordings were being made using both 
spaced microphones and dummy-head mi- 
crophones, as well as combinations of both. 


ETYMOTICS ER-4s ARE 
DIFFERENT THAN MOST 
"IN-THE-EAR" 'PHONES, 
AS THEY FIT RIGHT INTO 
YOUR EAR CANALS. 
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Earphone waluation 


PARAMETER 

RATING 

COMMENTS 

Overall Sound 

Excellent 


Bass 

Excellent 

"Tight bass'* and "Low sounds 



are amazing" 

Mid range 

Excellent 

"Bright but not harsh" and "Clear 


and clean" 

Treble 

Excellent 

"Good transients" 

Overall Isolation 

Excellent 


Bass 

Excellent 

"Outside sounds felt but not 



heard" 

Midrange 

Excellent 

"Excellent isolation" 

Treble 

Excellent 

"Excellent isolation" 

Comfort 

Excellent 


Value 

Excellent 

"Good value" 

GENERAL COMMENTS: Very comfortable; good fit; comfort- 

able for long-term listening; excellent isolation from outside 

noises; overall fantastic sound. 



As is still the case today, listeners used 
spaced louspeakers or earphones to listen 
to these two-channel recordings. Most of 
the recordings did not clearly indicate 
which recording methods were used. In 
fact, the famous binaural records produced 
by Emory Cook (a true innovator and giant 
in the field) in the early 1950s were made 
using spaced microphones! 

A turning point came when an article 
appeared in Audio Engineering (the precur- 
sor to Audio) by Russell Tinkham that 
clearly differentiated between "binaural" 
and "stereo." Binaural was defined as lis- 
tening with two ears, and stereo was de- 
fined as listening to a solid (the Greek word 
stereos means solid) sound field produced 
by two or more loudspeakers. 

Why, then, would Etymotic Research 
produce two different versions of the ER-4? 
Most recordings are made using multiple 
microphones that are placed close to the 
instruments and then mixed to the final 
two-channel format. Because the mikes are 
so close to the instruments, they pick up 
high frequencies with little loss of level. By 
contrast, binaural recordings are made 
with a dummy-head microphone system 
that is placed away from the instruments to 
achieve a good perspective and sense of 
space. Because most of the instruments 
produce less high-frequency energy out to- 
ward a normal listening position, where the 
dummy head and mikes are located, the 
high-frequency level on a recording is re- 
duced. Compared to the ER-4B, the ER-4S 
has a response characteristic that is sloped 
downward, starting at about 1 kHz, and it 


is down about d j 
above 8 kHz. This re- 
sponse will be better 
for close microphone 
recordings. The ER- 
4B is designed to pro- 
duce a true diffuse- 
field type of response 
for recordings that 
were made with the 
microphones away 
from the instru- 
ments. Besides re- 
cordings made with a 
dummy head for bin- 
aural listening, you 
can also enjoy many 
of the older record- 
ings made with spaced microphones placed 
away from the instruments. 

I used both the ER-4S and the ER-4B, 
and I liked both of them. If I had to choose, 
I would take the "B" version. In addition to 
recordings made for binaural listening, 


IF YOU ARE LOOKING FOR 
EARPHONES THAT REDUCE 

OUTSIDE NOISE, YOU 
WILL FIND NONE BETTER 
THAN THE ER-4s. 


most classical recordings also sound good 
with the ER-4B. If you listen to rock music, 
which is recorded with close microphones 
and mixed to two-channel (I find it hard to 
call this type of recording stereo), you may 
prefer the balance provided by the ER-4S. 
This will be especially true if you listen to 
portable CD or cassette players that have 
no treble control that would allow you to 
reduce the high frequencies. 

The Etymotic ER-4 earphones are very 
small, but despite this they have a serial 
number on the body. To distinguish the 
left and the right earphones, the right side 
is designated by a red strain relief at the 
transducer end of the cord. The plastic 
body of each earphone is I inch long and l A 
inch in diameter. The body extends 3 /s inch 
into the plastic earmold that fits over it. 
The earmolds have three soft plastic flanges 
that seal to your ears. With a tight seal, the 


bass is phenomenal; you will hear low- fre- 
quency sounds that you didn't even think 
were possible, especially from CDs. You 
can tell when the earphones are sealed 
properly: If you snap your fingers near 
your ear, you will hear nothing! If you are 
looking for earphones that reduce outside 
noise, you will find none better than the 
Etymotic ER-4s. 

Although the ER-4s fit tightly in my ears, 
I found them to be very comfortable, even 
for extended listening. If you want in- 
creased comfort, you can have custom ear- 
molds made; Etymotic will provide infor- 
mation about how these can be obtained in 
your area. Since the earphones are placed 
right into your ears and have no headband 
and a very light cord, it is easy to forget that 
you are wearing them. 

Some members of my listening panel 
didn't like inserting the ER-4s into their 
ears and preferred earphones that surround 
the ear. Some of them were won over by 
the superior sound qualities and decided 
that it was worth placing the ER-4s in their 
ears properly. I asked each panel member 
to listen to various types of program mate- 
rial and write down their comments. 

I measured the ER-4s with a B & K 4134 
pressure mike mounted in a Zwislocki cou- 
pler. The response was essentially the same 
as that shown in Etymotic's literature and 
followed the desired earphone response 
characteristic very closely. The bass was flat 
to 40 Hz and was down only 3 dB at 20 Hz, 
The treble response was close to perfection 
all the way out to about 1 7 kHz. Comments 
by panel members — such as "fabulous 
bass," "tight bass," and "low sounds are 


E.M.LONG ASSOCIATES 
ETYMOTIC ER-4B EARPHONES 
20 KHZ COSINE PULSE 
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Fig. 1 — Cosine-pulse test 
for ER-4B. 
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amazing" — verified that the extended low- 
frequency response that I measured with 
the coupler was heard when the earphones 
were sealed properly. 

Comments about the sense of presence 
and articulation were: "Excellent on 
voices/' "clear and clean/' and "bright but 
not harsh." These remarks indicate that the 
equalization characteristic designed into 
the ER-4B is right on target. When I wrote 
"As Close As You Can Get" (April 1991), I 
stated that I chose the Stax SR-Lambda Pro 
Earspeakers as a reference for evaluating 
other earphones. In the "Auricle" review of 
the Stax Earspeakers (also April 1991), I 
mentioned I had received a prototype ear- 
phone from Etymotic Research that would 
have been my other choice for a reference, 
but the Stax SR-Lambda Pros were avail- 
able and highly regarded by many people as 
being, perhaps, the best available ear- 
phones. The panel members all comment- 
ed that the ER-4s were brighter than the 
Stax reference earphones, but without be- 
ing harsh. The ER-4s opened the sound 
and lifted the veil compared to the Stax, es- 
pecially for large-scale classical music. 

Figure 1 is the output of the Etymotic 
ER-4 for a 20-kHz cosine input. The input 
pulse is shown at the top, and the output 
from the ER-4B earphones is below. The 
output, after the input has stopped, shows 
excellent recovery and almost no "ringing" 
due to delayed energy. This correlates well 
with a listener's comment of "very tightly 
controlled sound" and other comments, 
such as "excellent details" and "good tran- 
sients." It also shows that the ER-4B pro- 
duces a positive acoustical output for a 
positive electrical input. This resulted in 
comments about how easy it was to deter- 
mine the correct absolute polarity when an 
amp's polarity switch was used while 
voices, brass instruments, and other asym- 
metrical musical sounds were being played. 

The Etymotic ER-4 earphones are effi- 
cient and can produce very high sound lev- 
els with relatively little input power. The 
members of the listening panel gave the 
ER-4 earphones an overall sound quality 
rating of "excellent" and an "excellent" 
rating for physical attributes. I personally 
think that they are better than the Stax SR- 
Lambda Pro reference earphones. When 
the price is considered, I think that the ER- 
4s are an excellent value. Edward M. Long 
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Von Molte Neumann 
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ugegeben: Es gibt viele Hi- 
Fi-Gerate, die appetitlicher 
aussehen. Aber nurweni : 
ge, die be ssere n Klang erzeugen. 
So bezeichneten die Astheten 
unter den AUDIO-Redakteuren 
den 800 Mark teuren ER 4 S de- 
spektierlich als ..Schmalzbohrer ' 
- was sich die Ohrhorer-Schop- 
fung von Etymotics Research 
auch gefallen Iassen muB. 
SchlieBiich nistet sich der Stop- 
sel mitten im Gehorgang audio- 
philer Glaubensbriider ein. 

Um im empfindlichsten Or- 
gan eines Audiophilen keinen 
Schaden anzurichten, verpaBten 
die Ingenieure ihren knapp vier 
Millimeter dicken Rohrchen ei- 
nen Weichgummi-Uberzieher. 
Tolgerichtig sollte der HiFi-Fan 
nicht nur seine Tonkopfe, son- 
dern auch seine Ohr en mit Wat- 
testabchen bearbeiten, bevorer 
sicrTirf Erwartung kostlichen Mu- 
sikgenusses die Ohren verstopft. 
Andernfalls konnte Ohren- 
schmalz die feinen Drahtgitter 
vor den Membrajrien ver stopfen 
und einen Filterwechsel notwen- 
dig machen - dank des mitgelie- 
ferten Werkzeugs kein Problem. 

Auch der Tragekomfort ist 
ungewohnlich: Das anfangs selt- 
same Gefuhl, das die Knopfe im 
Ohr ' verursachen, schwindet 
schnell. Man hat sogar-ein Gefuhl 
von Bequemlichkeit - vorausge- 
setzt, man benutzt den mitgelie- 
ferten Clifj ^um das Kabel bei- 
spielsweise am Hemdkragen zu 
fixiere n. Qhne ihn werden sto- 
rende Rumpelgerausche durch 
die Kabgl bewegung i ibertragen. 

Die ungewohnliche Kon- 
struktion der Etymotics-Horer 
beruht auf der Idee, daB Musik 
normalerweise mit Mikrofonen 
aufgenommen wird und nicht mit 
Ohren: Wenn man bei der Wie - 
d ergabee benfalls die akustis che 
Wirkung der Ohrmus cheln aus^ 
klammer t, erh alt daTutir exakt 
ffeji_Scha l"ldnick 1 wie ihn da s^Mi- 
kroregist riert h at. Allerdings 
wird es schwierig, so die 
Rauminformati bn zu erhalten , es 
sei denn, schon das Mikro selbst 
hatte „Ohren": Eine Kopf-At- 
trappe, mit Mikrofonen bestuckt, 
liefert diese besonderen Aufnah- 
men. Und die werden vom ER 4 
S exakt da reproduziert, wo sie 
aufgenommen wurden; schlieB- 



Test: lm-Ohr-H6rer Et/motics Research ER 4 S 

KNOPF IM OHR 

Mit einem Ohrstopsel wollen die Spezialisten 
von Etymotics Research der akustischen Wahrheit ein Stuck 

naherkommen. 
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Klangunterschiede zwischen 
CD-Laufwerken galten bis 
vor kurzem a!s Hirngespinste. 
Inzwischen sind sie kaum 
noch umstritten und sogar 
technisch erklarbar geworden. 

Ein CD-Laufwerk liefert 
kein Musiksignal, sondern ei- 
nen Datenstrom, in dem die 
gesamte Information steckt. 
Der Digital-/Analogwandler 
macht daraus ein Audio-Si- 
gnal - und nur an dieser Stel- 
le konnen Klangunterschiede 
entstehen. Wenn aber die Da- 
ten korrekt angeliefert werden, 
miissen sich Verzerrungen auf 
anderem Weg einschleichen. 
Hier bietet die iibliche Art der 
Dateniibertragung einen An- 
griffspunkt, denn auBer den 
reinen Daten wird in den Flan- 
ken des Digital-Signals auch 
der Takt an den Wandler wei- 
tergeleitet. 

Erfolgt die Wandlung auf- 
grund von UnregelmaBigkei- 
ten (Jitter) nicht in absolut 
gleichen Zeitabstanden, treten 
im Musiksignal Storungen 
auf. Die Ursachen konnen in 


der Elektro!Wles Laufwerks 
liegen, aber auch durch Pro- 
bleme bei der Ubertragung 
entstehen. So sind die relativ 
langsamen optischen Toslink- 
Verbindungen pradestiniert, 
schlechtere Resultate abzulie- 
fem. Allerdings gilt auch hier: 
Laufwerk, Kabel und Wand- 
ler bilden ein System und kon- 
nen nur gemeinsam beurteilt 
werden. Ein vollig resistenter 
Wandler konnte also die 
Klangunterschiede bei Lauf- 
werken beseitigen. ' 

Dagegen kann eine 
schlechte Taktriickgewin- 
nung im Wandler den Jitter 
verstarken. So erklaren sich 
auch die Schwierigkeiten, aus 
den MeBergebnissen ftir den 
Jitter eine Aussage iiber gut 
oder schlecht zu machen; zu- 
dem ist vollig unklar, wie das 
Ohr auf die Storkomponenten 
reagiert. 

Noch tiefer im Nebel lie- 
gen die Einflusse der Lauf- 
werkmechanik: Wie die recht 
unterschiedlichen Ansatze zei- 
gen, herrscht auch bei den 
Herstellern Einigkeit nur in 
dem Punkt, daB es sicher 
nichts schaden wird, die Gera- 
te moglichst schwer und soli- 
de zu bauen - vielleicht wiir- 
de es auch viel einfacher ge- 
hen, wenn man an den richti- 
gen Stellen sparen wiirde, aber 
die kennt bisher niemand. 


Forsell Air .-. , Jitter-Spektum 63 Hz 
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Das CE.C. 
liefert bei der 
Signal- 
frequenz 
63 Hz die 
starkste Jitter- 
Komponente. 
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JitterrSpektum.ea Hz 



Beim Forseil 
sind die drirte 
und siebte 
Oberwelle fast 
so stark im 
Spekrrum ver- 
treten wie die 
Grundfre- 
quenz. 
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BELL MUSIK GMBH 
ACHALMSTR. 4 
D-7447 <72631> AICHTAL 
TEL.: 07127-591 00 
FAX: 07127-591 90 
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Diese Produlcte sind erstmals im 
gutsortierten Fachhandel erhalHich 
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lich sitzt die Membran des H6- 
rers an derselben Stelle wie das 
Mikrofon beim KunstkopL 

Ein anderer Aspekt ist die to- 
tale Abschottung v on der akusti- 
schenJJ^rrwelt: Selbst in einer 
Tauten Umgebung kann man un- 
gestort genieGen, ohne den Laut- 
starkereglerallzu weit aufdrehen 
zu miissen. Ungestort bleiben 
auch die Sitznachbarn, denen 
kein Scheppem und Zischeln ver- 
rat, welches Tempo der Drum- 
computer gerade anschlagt. Al- 
lerdings sind die Etymotics fur al- 


le Verk 
sem Grun 


unaiabi 


[iln ehmer aus die - 
abu. 


" MitcielTStSpseln konnen sich 
Musikliebhaber- richti g in die. 
Klangwelten zuriickziehen : 
Kunstkopfaufnahmen vermitteln 
einem das Gefiihl , mittendrin im 
Geschehen zu sitzen. Die un- 
scheinbaren Amis bilden den ge - 
samten R aum mit alien Hallaji - 
tei&.p„erfekt ab- I m-Kopf-Or - 
tun g wird zum Fremdwo rt. 

Ideale Aufnahmen fiir die 
Ohrhorer finden sich auf der 
AUDIO-CD Stakkato Spezial, 



wobei aber generell gilt: H 
cher die AufnahmetechniR%in 
soluftigerklingtl s. Erst bei Pop, 
mit vielen Mikros produziert, 
blei btdie Musik mitten im Kopf . 
Dennoch klingt sie sehr stimmig, 
weil der ER 4 S den Mitteltonbe- 
reich unerhort prazise und neutral 
wiedergibt. Beim vielschichtigen 
Percussion-Spiel von Ana Ca- 
rams Begleitern (Chesky) kom- 
men selbst die elektrostatischen 
Superhorer von jitaxoderKoss in 
Bedrangnis und konnen sich nur 
durch die klar bessere Hochton- 


Horrohr. Die 
Weichgummi- 
Polster sorgen 
fureinenbe- 
quemen Site der 
winzigen Horer- 
kapseln. 


auflosung und den satteren BaB 
einen Punktevorsprung retten . 
Faszinierend auch die knackig e 
Wiedergabe kurzer Druckwelle n, 
wie sie Bassdrum s oder Hande- 
klatschenerzeugen: Kein andere r 
Kopfhor er und kaum ein Laut- 
sprecher macht das den Schmalz- 
bohrernjiach... 

Auch nicht der Vivanco SR 
1000 ifl (Test AUDIO 6/1993), 
der aber - trotz seiner Defizite in 
Prazision und Neutralitat - dank 
seines luftigeren Horeindrucks 
gleichzieht, und so werden die 
Knopfe kunftig mit 75 Punkten 
in der Bestenliste gefuhrt. 

Wenn es aber darum geht, per 
Kunstkopf au f gezeichn ete Musik 
zu verbreiten, ist der ER 4 S ein- 
same Spitz e - genauso wie er 
auch als bester uneingeschrankt 
mobiler Kopfhorer gelten muB. 
Winzige^J^me.ss ungen und her- 
vorragender Klang gingen ja bis- 
her nicht zusammen. Und wenn 


ein Winzling wie Sonys Scoop - 
man (AUDIO 7/1992) zuliefert, 
paBf~alles, was man fiir zehn 
Stunden HiFi-GenuB braucht, 
buchstablich in die Hosentas<;he 
- ein mobiles Dream Team fiir 
zweieinhalbtausend Mark. □ 


LAA^^A^ m" a * I n 7eri 


Malte 
Neumann 


Auch wenn der Frequenz- 
gang des Etymotics Re- 
search nur unterhalb von 1 kHz 
sehr ausgewogen aussieht, 
diirfte er dennoch recht nahe an 
der akustischen Wahrheit lie- 
gen: Wenn die Einflusse der 


Olm mischeln wegfallen, wur de 
ein gerader Frequenzgang ei n, 
merkwurdig es Klangbild erge - 
5elT(^hwort: Diffusfeldent- 
zerrung). Das Auf und Ab im 
oberen Mitteltonbereich ent- 
spricht ziemlich genau dem von 
verschiedenen Forschern ge- 
messenen EinfluB unserer Hor- 
werkzeuge. 

Das Zerfallsspektrum ge- 
hort zu den besten, die AUDIO 
je gemessen hat: Im gesamten 
Mitteltonbereich schwingt der 
ER 4 S extrem schnel l und ohne 
sichtbare Resonanzen aus. Erst 
bei etwa 16 Kilohertz zeigt sich 


ein kleinerer „Bergriicken'\ der 
aber kaum sonderlich zum 
Horeindruck beitragen diirfte. 
Hier machen sich die Vorteile 
des Im-Ohr-Prinzips bemerk- 
bar, weil sich in den winzigen 
Hohlraumen vor und hinter der 
Membran kaum Resonanzen 
im Horbereich bilden konnen. 
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Sehr sauberes Ausschwingen im gesamten Frequenzbereich beim Etymotics Research ER 4 S. 


Hersteller 

ETYMOTICS RESEARCH 

(Pasco, 6902 Sandhausen) 


Modell 

ER4S 

Preis (Herstellerangabe) 

800 Mark 

Garantiezeit 

24 Monate 

Gewicht 

28 g 

Ubertragungstechnik 

Wandlerart 

dynamisch 

Akustisches Prinzip 

I- 

Ohrankopplung 

:im0hr 

Impedanz 

1100 Ohm 

Ausstattung 

An- 

Klinke 6,3 mm 

I- 

schlu8- 

Klinke 3,5 mm 

• 

stecker 

OIN (Wurfel) 



mehrfach 


Kabellange 

! 125 cm 

Kabel gesteckt 



Ohrkissen abnehmbar 



iUrteil Punkte 

Klang 

i 75 

Tragekomlort 

lout 

Verarbeitung 

| sehr gut 
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Von Clous Dick 

Wenn ein ostafrikani- 
scher Elefant seinen 
Riissel in Buschpfade 
steckt, ahnt er nicht, daB er da- 
mit die oft eintonige Kultur hei- 
mischer HiFi-Stuben aufmobelt 
Voraussetzung dafiir ist al- 
lerdings, daB der Dickhauter mit 
den Riesenohren an Baumen der 
Gattung Karasinga vorbei- 
schubbert und sie zu Kleinholz 
trampelt: Mo Iqbal, gebiirtiger 
Kenianer und innovativer Kopf 
der britischen Lautsprecher- 
Szene, laBt das somit natiirlich 
geschlagene Heimat-Holz auf- 
sammeln und als Furnier fur sei- 
nen neuen Zweiwege-Zwerg 
Monitor Audio Studio 6 ver- 
edeln. 

Noch mehr Wert als auf die 
naturlich-optische Erscheinung 
seiner Studio 6 legt Iqbal, genau 
wie seine Konkurrenten beim 
kalifornischen Lautsprecherspe- 
zialisten JBL mit ihrer Ti 1000, 
auf naturbelassenen Klang. Da- 
bei ist fur beide ein Punkt ganz 
klar: Tonangebend miissen nicht 
unbedingt groBmachtige Klang- 
Holzer im Jumbo-Format nach 
dem Motto „viel Klang furs 
Geld" sein. Denn die Physik ver- 
bietet den Zwergen nur eines: 
den TiefbaB. Alle anderen Kri- 
terien meistern die Kleinen ge- 
nauso gut - oder schlecht - wie 
die GroBen. 

Bei der Konstruktion seiner 
Studio 6 verlieB Mo Iqbal die 
Trampelpfade des trad itione lien 
Boxenbauer-Dschungels und be- 
schritt zumindest mit der Aus- 
wahl der Chassis-Materialien ei- 
nen unkonventionellen Weg. 
Wie schon im groBen Bruder- 
Modell Studio 20 (siehe Test in 
AUDIO 10/1992) wandeln den 
gesamten Frequenzbereich Me- 
tall-Membranen - fur tiefe Ton- 
lagen verwenden die meisten 
Entwickler Kunststoff- oder 
Papp-Konusse. 

Seinen I7-Zentimeter-Tief- 
mitteltoner mit einer Membran 
aus Aluminium-Magnesium- 
Legierung iiberzieht Iqbal mit 
einer sechs tausendstel Milli- 
meter feinen Keramikschicht, 
die angeblich den Konus ver- 
steift und zusammen mit einer 
weichen Gummisicke fur ein re- 
sonanzarmes Spiel sorgt. Die 
Verbindung aus Metallkonus 



Test: Zwei edle Zweiwege-Lautsprecher ab 3200 Mark 

LITTLE FEAT 

Diese High-End-Boxen leben auf 

kleinem FuBe - zeigen aber dennoch wahre Klang-GroBe. 
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SonyTA-F870ES(FB) 

2200 

67 

4/92 

85 CDD (80MM) 

? ? 9 ? 

T*APA1200R 

3000 

58 

Z'93 

85 CD (-MC) 

00 00 

Restek factor 

4500 

58 

4/89 

80CDD(80MC) 

? ? ? 9 9 

a'd/s Multiroom- 
Anlage SC6/PH6 

6500 

60 

1/93 

80CD(-MQ 


Accuphase E-206 

2800 

68 

5/89 

80 COD (75MC) 


AcurusOIAlOO 

4200 

58 

1/93 

80 CDD (80MC) 

? 9 * * 

Schafer & Rompt 
Emitter 1 + (FB) 

6000 

70 

1/93 

80 CO (75MC) 

? ? * ? 

Oberitlaue 

Harmann/Kardon 
HK6950R(FB) 

3000 

66 

1/93 

75CDD(70MC) 

9 9 9 9 

Technics SU-VX 920 

1000 

66 

10/92 

75CDD(60MM) 

/) 0 0 0 

Linear Acustic 
LAV100 

6300 

66 

6/92 

70CDD(75MM) 

« o a 0 

Marantz PM-62 

700 

58 

5/93 

70 CD (60MM) 

9 9 9 9 

Mission Cyrus two 
mit Netzteil PSX 

2050 

56 

5/88 

70 CD (75MC) 

* * * ? 

Yamaha AX-1050{F8) 

1500 

70 

1/92 

70 CDD (70MC) 


AudiolaborKristall(FB) 

4500 

50 

3/92 

70CD(70MC) 

0 0 0 

Harman/Kardon 
HK6550 

tooo 

54 

10/92 

70CDD(65MC) 

*** 

Sansui AU-q707DR 

3500 

67 

1/93 

70CDD(70MC) 

00 0 

SonyTA-590ES(FB) 

1100 

66 

10/92 

70CD0(65MM) 

0 0 0 

OenonPMA-1060 

1000 

66 

11/90 

65 CDD {60MC) 

Off 

Denon PMA-IOBOR(FB) 

1000 

66 

10/92 

65 CDD (60MC) 

0 0 0 

Dual CV5670 

800 

64 

9/90 

65CDD(65MM) 

0 0 0 

Kenwooo KA-5040R (FB) 

800 

59 

1/92 

65CDD(55MM) 

000 

Kenwood KA-7020 

100O 

68 

11/90 

65 CDD(60MC) 

0 0 0 

Lecson Quattra 

1300 

39 

6/91 

65 CDD (65MC) 

0 0 0 

Marantz PM-52 

700 

57 

1/92 

65 CDD (55MM) 

0 00 

Marantz PM 80 

1000 

67 

2/90 

65 CDD {60MC) 

999 

Pioneer A-70lR(FB) 

1000 

59 

10/92 

65 CDD (65MC) 

00 0 

Pioneer A-777 

1000 

67 

9/91 

65 COD (65MM) 

0 0 0 

SonyTA-F570 £S 

700 

57 

5/93 

65 CDD (60MM) 

0 0 0 

Technics SU-VX720 

700 

56 

5/93 

65 CD (60MM) 

00 0 

Mittelklaste 

Harman/Kardon 
KK 6150 

500 

48 

6/92 

60 CD (60MM) 

0 00 

Mission Cyrus two 

1200 

49 

5/88 

60 CD (65MC) 

0 0 0 

OuatCV 5650 

600 

57 

3/91 

60 CD (60MM) 


Linn Intek 

1500 

49 

11/90 

60 CD (65MM) 


Nairn Nait II 

1800 

35 

11/90 

60 CO (70MM) 


QEDA270 PA 

1700 

48 

11/90 

60 CD (65MC) 

0 0 

Technics SU-VX620 

600 

49 

1/93 

60 CD (65MM) 

0 0 

Arcam Oelta 90.2 

1650 

58 

11/90 

55CDD(65MM) 

0 0 0 

Grundig V304 

620 

39 

1/93 

55 CD [55MM) 


Philips f A930 

600 

49 

1/93 

55 CD (55MM) 


Pioneer A-676 

700 

59 

1/92 

55C0D<5QMC) 


Proton AM-455 

500 

53 

7/92 

55 CDD (50MM) 


Rote! RA-920AX 

500 

44 

1**2 

55 CDD (30MM) 

0 n 

Sansui AU-X50 1 

800 

57 

3/91 

55CDD(50MC) 

0 e 

Sansui AU-X611 AV 

1000 

57 

9/91 

55CDD(55MM) 

0 0 


|0EtyTft-F5l3R 

650 

53 

V33 

«COt60MC> 

0 0 

BamanaAX-550(FB) 

700 

59 

4'91 

55CDD{55MM1 

0 0 

Rote) RA-820A 

450 

46 

11/53 

50CD(40MM) 

000 

Kenwood KA-3020 

400 

39 

1/91 

50COD145MM) 


Kenwood KA-4Q20 

500 

49 

11/91 

50COD(45MC) 


Kenwood KA-4040R 

650 

57 

12^2 

50CDD(50MC) 


MAD 3100 

1000 

59 

11:69 

50 CO 145MC) 


Pioneer A-4Q1 

500 

56 

12*92 

50CDDt40MM) 


Sherwood Ai-5010 

500 

57 

7/91 

50 CDD (45MM) 


Oenon PMA-280 

400 

49 

1 l.'9l 

-15CDO (45MM) 


DuaJCV650RC 

470 

56 

5-92 

J5CD (40MM) 


Kenwood KA-1030{FB) 

300 

48 

3-92 

-SCO (45MM) 


Sansui AU-X1 17 

300 

45 

2'93 

-5 CDD (40MM) 


Telefunken HA-880 (FB) 

600 

56 

6 '90 

-15 CD (40MM) 


Aiwa XA-008 

300 

55 

3'92 

40 CDD (40MM) 


Fisher CA-9030 

450 

36 

7*91 

4PCD(35MM) 


Technics SU-VZ220 

300 

48 

2'93 

40 CDD (40MM) 


Yamaha AX-350 

300 

45 

2^93 

40CDD(40MM) 


Grundig V 303 (FB) 

500 

40 

6/92 

35 CD (35MM) 


Telefunken HA 680 

400 

33 

11 '91 

35 CD 135MM) 




300 

11/91 

57 (K65/t48) 

99 

sSWu-X30li 

400 

4/90 

56 (K55/E57) 

99 

Grundig T 304 

400 

6/92 

55 (K60/E50) 

99 


Ab Heft 6/88 hat AUDIO den Empfangstest perfek- 
tioniert. Hinter den Gesamtpunktzahlen der nach 
diesem Verfahren gepriiften Gerate stehen die Ein- 
zelwertungen fur Klang (K) und Empfang (E). 






^PrtdiW 

SpltzenUasss 

Burmeiter 915(m. Dynas) 

10400 

4/92 

SO (K90/EB9) 

0 0 0 0 0 

OnkyoT9990 

1600 

1'88 

87 

0 0 0 00 

Accuphase T-108 

2600 

7 90 

85 (K90/E80) 

0 0 0 00 

Revox B 1 60 

1800 

11 -'88 

84 (K85/E82) 

0 0 0 0 

Fine Arts T-9000 

1800 

10/87 

82 

0 0 0 0 0 

Technics ST-G 90 

1000 

4/90 

SO (K80/E80) 

0 0 0 0 

Burmester Concerto 
FM Tuner 

4750 

■ 1/93 

78 (K90/E66) 

9999 

Nairn NAT 01 

6300 

1/S8 

77 (K95/E59) 

0 0 0 0 0 

Yamaha TX-2000 

1700 

6 89 

751K75/E77) 

0 0 0 0 

Oberitlaue 

Yamaha TX-930 

800 

4/90 

73 (K80/E66) 

9999 

Kenwood KT-5020 

500 

4/90 

70IK70/E70) 

006 

Grundig T 305 

500 

1/93 

69 (K65/E73) 

0 0 0 

Kenwood KT-7020 

700 

4/90 

63 (K70/E66) 

0 0 0 0 

Sony ST-S 390 

400 

8'92 

68 (K65/E70) 

000 

Restek Scalar 

3200 

6/88 

66 (K85/E46) 

0 00 0 

Kenwood KT-1020L 

300 

2/91 

55 (K65/E64) 

0 00 

Pioneer F-550 RDS 

500 

8/92 

65 (K65/E64) 

0 0 0 



Wellenreiter: Zu Referenzehren kam der 
Burmester-Tuner 915 insbesondere dank 
der effektiven Dynas-Schaltung. 


Grundig T-907 

930 

e/92 

64 (K65'E63) 

000 

Technics ST-GT630 

500 

1/93 

63 (K60'E66) 

0 0 0 

Fisher FM-9050 

300 

1 1/91 

62 (K65/E58) 

9 99 

Philips FT930 

450 

1/93 

62 (K60/E64) 

000 

Technics ST-610 

300 

2/91 

61 (K65/E56) 

0 0O 

Mtttelklma 

Dual CT 700 RS 

370 

6/92 

60lK65'E55) 

fl 0 

Grundig T 301 

300 

11/91 

60(K65'E55) 

0 0 

Telefunken HT-780 RDS 

400 

4/90 

59 (K60/E57) 

0 0 

Harman/Kardon TU 9200 

500 

6/92 

57 (K65/E49) 

00 


Kopfhorer 


SptoenUam 


Stai SR Lambda Signature 

2300 

2/88 

90 


Koss ESP 950 mil £/90 

3800 

4/91 

90 


Stax SR Lambda Proiessiona! 

2000 

2/88 

90 


Jecklin HoatElektrostai 

1000 

2/88 

85 


AKGK1000 

1575 

11/90 

80 


Stax SR-Gamma Pro 
mit SRD-7MKII 

1000 

9/86 

80 

99?4 

Obcrtdtsu - 

Etymotlc$ Roawcfr^p^ i^r^r 

er 4 sfer^ ; .,. 


?7/83 


^9999: 

Viviano SR 1000 it 1 

300 

6/93 

75 


Beyer DT-990 

240 

-3/87 

70 

99PP 

Beyer DT-811 

350 

12/91 

70 

99? 

Sennheiser HD 560 Ovation II 

300 

U*91 

70 


Audio Technica 
ATH-911 Sovereign 

300 

12/91 

65 

999 

MB Quart Phone 90X 

200 

U31 

65 


Vivanco SR 909 

200 

12/92 

65 

999 

MittalUaMe 

AKGK141 Monitor 

160 

1/90 

60 

999 

MB Quart Phone 95 

250 

1/90 

60 

99 

Sennheiser HD 1000 Charleston 

450 

1/93 

60 

9$ 

Sennheiser HD 480 Classic li 

140 

12/91 

60 

99 

Beyer Dynamic JRS 690 
(fnfrarot) 

500 

7/89 

55 

999 

AKGK100II 

130 

12/92 

55 

99 

AKGK200II 

180 

12792 

55 

*9 

Audio Technica ATH-910 Pro 

200 

12/92 

55 

■ 99 

Beyer DT 311 

100 

12/91 

55 

99 

Beyer DT 51 1 

200 

12/92 

55 

. 99 

Koss Mac 7 

160 

12/91 

55 

99 

Sennheiser HD 520 II 

170 

12/92 

55 

99 

Sony MDR-CD 750 

200 

12/92 

55 

99 

Audio Technica ATH-61 1 

150 

12/92 

50 

99 

Audio Technica ATH-L2HE 

100 

12/92 

50 

99 

KOSS HV/1A-PIUS 

150 

12/92 

50 

99 

KossJCfV200 (fnirarot) 

450 

7/89 

50 

99 

Koss Porta Pro 

150 

11/90 

50 

99 

Panasonic RP-HT137 

150 

12/92 

50 

99 

Sony MDR-CD 250 

90 

12/92 

50 

99 

Sony MDR-CD 450 

130 

12/92 

50 

99 

Sony MDR-CD 550 

160 

12/92 

50 

99 

Audio Technica ATH-U7P 

150 

12/92 

45 

99 

MB Quart Phone 35X 

100 

12/92 

45 

99 

Pioneer SE-400D 

100 

12792 

45 

99 

Pioneer SE-700D 

145 

12/92 

45 

99 

Sennheiser HD 440 II 

70 

12/92 

45 

99 

Sony MDR-CD 350 

100 

12/92 

45 

99 

Beyer OT 211 

60 

12/92 

40 

99 

Panasonic RP-HT117 

100 

12/92 

40 

99 

Sony MDR-54 

70 

12/92 

40 

99 

StandanJMaua "--< 

Audio Technica ATH-309 

70 

12/92 

30 

9 

Hama Studio Line SL-440 

90 

11/90 

30 

9 

vivanco Stage SR-585 

90 

11/90 

30 

9 


Tragbore Cassettenspieler 


Einordnung nach Ktangnote mit Referenzhorer 
(Koss Porta Pro). Die Punkte tn Klammern geben 
die Bewertung mit Originalhdrern an. 
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Oberidasu 

SonyWM-EX88 

450 

5/93 

65(35) 

999 

MrttalHatsi 

Aiwa HS-RX 810 

450 

5/93 

60(30) 

99 

SonyWM-EX90 

500 

5/92 

60(50) 

99 

Toshiba KT-4177 

340 

5/88 

60(50) 

99 

Aiwa HS-JX 3000 

800 

5/92 

55(45) 

99 

Aiwa HS-P 705 

250 

5^2 

55(35) 

9 9 

AiwaHS-PC 202 Mil 

180 

5/91 

55(50) 

99 

Panasonic RQ-S15 

250 

5/92 

55(45) 

99 

Sanyo ES-P7 

400 

5/91 

55 (45) 

99 
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Sanyo JJ-P* 00 

:$0 

4-S9 

55*40) | 


Sanyo JJ-P10: 

350 

5.90 

55(40) \ 


Snan>JC-272H 

400 

4;89 

55(40) 

0 ft 

Sharp JC-K 99 

•JOO 

5/90 

55 (45) 

00 

Sony WM- 190 

2SO 

5/92 

55 (40) 

0 0 

Panasonic RG-P 303 

160 

5/90 

50(40) 

? o 

Panasontc RQ-V195 

200 

5/93 

50(35) 

0 0 

SonyWM-OD33 

250 

5/92 

50(45) 

0 0 

Toshiba KT-4078 

400 

4/89 

50(35) 

0 0 

Tosniba KT-4568 

230 

4/89 

50(35) 

00 

Aiwa HS-PX310 

150 

5/93 

45(30) 

6 fl 

AiwaTP-S 101 

450 

5/92 

45(35) 

00 

Panasonic RQ-V 520 

280 

5/92 

45 (30) 

po 

SonyWM-EX 52 

160 

5/93 

45 (30) 

0 0 

SonyWM-GX 35 

280 

5/92 

45(35) 

00 

Toshiba KT-J2J9 

200 

530 

45(35) 

0 0 

Aiwa HS-TA 310 

110 

5/93 

40(35) 

fl 0 

Panasonic RQ-P 250 

100 

5-93 

40(30) 

0 0 

Philips AO 6613 

200 

5'92 

40(30) 

fl fl 

Sanyo JJ-F70 

200 

5/91 

40(25) 

0 fl 

Sanyo JJ-P 6 

200 

5/92 

40(30) 

00 

SonyWM-FXJ3 

250 

5/91 

40 (-) 

0 A 

Grundig Beatboy 260 

280 

5/90 

40 (30) 

0 

Aiwa HS-GS 310 

100 

5/93 

35 (25) 

0 

Grundig Beat Boy 380 

100 

5/92 

35(25) 

fl 

Stindanlklatse 

ITT-Nokia Flirt 9810 

80 

12/90 

30(20) 

0 

Sanyo JJ-P 60 

140 

5/90 

30(25) 

0 

Sanyo MGR 800D 

250 

5/91 

30 (25) 

n 

Sony WM-DDll 

130 

12^0 

25 (20) 

0 

Universum CP 1099 

80 

12/90 

20(5) 

fl 

UniversumCPR 1891 

30 

12/90 

20(5) 

fl 


Cossetten 


Grundlage dieser Empfehlung ist der 
Cassettentest in AUDIO 10/92. Da 
sich Cassetten nicht fiir alle Recorder 
gleichermaBen eignen, sagt Ihnen AU- 
DIO an dieser Stelle, welches Band zu Ih- 
rem Recorder-Typ paBt. 
Der AUDIO-Chromdioxid-Tip (Typ II) 
Fiir IEC-konform eingemessene Recor- 
der empfehlen sich foigende, untereinan- 
der prbblemios austauschbare Cassetten: 

- Sony Esprit II, -69 Punkte, um 4,50 
Mark. 

-Scotch XS II, 67 Punkte, um 3,30 Mark, 
-that's VX, 66 Punkte, um 4 Mark. 
Fiir Recorder mit einstellbarem Bias 
empfehlen sich foigende Cassetten: 
-Maxell XL II, 74 Punkte, um 4 Mark. 

- Fuji JP II. 65 Punkte, um 4,30 Mark. 
Fiir einmeBbare Recorder (Bias und Ent- 
zerrung) empfehlen sich foigende Casset- 
ten, die bei nicht regelbaren Recordern 
zu einer Hochtonanhebung fiihren: 
-TDK SA-XS, 73 Punkte, um 5 Mark. 
-TDK SA-X, 69 Punkte, um 4,50 Mark. 
-Maxell XL II-S, 64 Punkte, um 5 Mark, j 
Der AUDIO-Reineisen-Tip (Typ IV) 
Fiir IEC-konform eingemessene Recor- 
der empfehlen sich foigende, untereinan- 
der problemlos austauschbare Cassetten: 
-That's MG-X, 72 Punkte, um 6 Mark. 
-That's Suono, 71 Punkte, um 19 Mark. 

- Sony Metal-XR, 71 Punkte, um 5,50 
Mark. 

- Maxell MX-S, 70 Punkte, um 10 Mark. 
Fiir Recorder mit einstellbarem Bias 
empfiehlt sich foigende Cassette: 

- Maxell MX, 71 Punkte, um 6 Mark. 


Cassettenrecorder * 
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Universum C 431 5 
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DAT-Recorder 


Bei DAT- Recordern, die direkte Digitalaufnah- 
men gestatten, stehen hinter der Gesamtpunkt- 
zaht die Einzetwertungen fur die Klangqualitaten 
von Aufnahmen mit analogen Signalen (A) und 
dlgitalen Signalen (D). 
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Ab Ausgabe 6/92 erfoigte eine Abwertung um 10 Punkte. Grand: zu- 
nehmende Klangverbesserung bet sinkenden Preisen. 


Digital-Portis 


Bel Digital-Portis, die direkte Digitalaufnahmen 
gestatten, stehen hinter der Gesamtpunktzahl die 
Einzetwertungen fur die Klangqualitlten von Auf- 
nahmen mit analogen Signalen (A) und digitalen 
Signalen (D). 
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DCC-Recorder 


Bei DCC-Recordern, die direkte Digitalaufnah- 
men gestatten, stehen hinter der Gesamtpunkt- 
zahl die Einzeiwertungen fur die Klangqualitaten 
von Aufnahmen mit analogen Signalen (A) und 
digitalen Signalen (D). 
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Autoradios 


Hinter der Gesamtpunktzahl stehen die Einzei- 
wertungen fur Klang Cassette (C), Klang Tuner (T) 
und Empfang (E). 
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to hot rolled and cold formed products of 
a basic steel mill. The trial court found, 
and we agree, that the purpose of part 2 
of schedule 6 was to cover completely in 
an organized systematic manner, the 
classification of base metals. Headnote 
3(j) defines angles, shapes, and sections 
as products which do not conform com- 
pletely to the respective specifications 
specifically set forth in the headnotes 
for blooms and billets, slabs and sheet 
bars, bars, wire rods, plates and sheets, 
strip, wire, rails, joint bars, or tie 
plates, and states that angles, shapes, 
and sections do not include any tubular 
products. The schedule for item 609.80 
specifies angles, shapes, and sections, all 
of the foregoing, of iron or steel, hot 
rolled, forged, extruded, or drawn or 
cold formed or cold finished, whether or 
not drilled, punched, or otherwise ad- 
vanced, and does not mention "basic 
steel mill" We find, as the evidence es- 
tablishes, that the hemispherical product 
in this litigation is a "cold formed 
shape." We further conclude that the 
tariff meaning in this case is plainly 
manifest, simple and clear. It is not 
necessary in such a situation to resort to 
dictionaries, textbooks, scientific treatis- 
es, governmental publications, the Tariff 
Classification Study, or the provisions 
of the Brussels Nomenclature. F. L. 
Smidth & Co. v. United States, 409 F.2d 
1369, 56 CCPA 77, C.A.D. 958 (1969). 
We find that the language of item 609.- 
80 is unambiguous in its coverage of the 
instant merchandise. The plain words 
of the statute, particularly the inclusion 
of cold formed shapes, refute appellant's 
contention that "angles, shapes, and sec- 
tions" are limited to articles produced in 
a basic steel mill. The record contains 
ample evidence that angles, shapes, and 
sections may be formed in a rolling mill, 
and it is also clear that "shapes" may be 
produced by forging, extruding, draw- 
ing, and may be cold formed or cold fin- 
ished. 

[3] Appellant also contends that the 
imported tank heads cannot be classified 
under item 609.80 because they are not 
of uniform cross-section throughout 
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their length and do not weigh over 0.29 
pound per linear foot. The lower court 
weighed the conflicting testimony on 
this point and found that the presump- 
tion that the imported hemispherical 
shapes meet the TSUS weight specifica- 
tion was not overcome. We find that 
there is substantial evidence to support 
the lower court's finding on this issue 
and that its determination is not clearly 
contrary to the weight of the evidence. 
We will not disturb this finding. Unit- 
ed States v. F. W. Myers & Co., Inc., 45 
CCPA 48, 52, C.A.D. 671 (1958). 

The presumption of correctness at- 
taching to the classification in the in- 
stant case has not been overcome by ap- 
pellant. The evidence here does not es- 
tablish the impropriety of that classifi- 
cation nor does it establish the applica- 
bility of the specified alternative miscel- 
laneous classification. United States v. 
National Starch Products, Inc., 318 F.2d 
737, 50 CCPA 1, C.A.D. 809 (1962), 
cert, denied, 373 U.S. 923, 83 S.Ct. 1525, 
10 L.Ed.2d 422 (1963). 

The judgment below is affirmed. 
Affirmed. 

WORLEY, C. J., did not participate in 
the decision of this case. 



59 CCPA 

Application of Lee Ellis MURCH. 
Patent Appeal No. 8743. 

United States Court of Customs 
and Patent Appeals. 
Aug. 24, 1972. 
Rehearing Denied Oct. 19, 1972. 

Appeal from rejection by Patent 
Office Board of Appeals, Serial No. 
522,374 of claims 1 through 8 and 10 of 
application for patent. The Court of 
Customs and Patent Appeals, Lane, J., 
held that, claims 1 through 8 of applica- 
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tion for patent for "blends of polyam- 
ides and ionic copolymer," allegedly ex- 
hibiting a greater blend toughness than 
blends differing only to extent that none 
of the acid groups in the copolymer were 
neutralized, were properly rejected as 
obvious, but that claim 10 relating to 
improvement in weld line toughness of 
molded articles was patentable over ob- 
jection of obviousness. 

Decision affirmed as to claims 1 
through 8 and reversed as to claim 10. 


1. Patents <§=>113(8) 

Where Patent Office has made out 
a prima facie case of obviousness with 
respect to application for patent, deci- 
sion sustaining rejection of application 
will be affirmed. 

2. Patents 

Claims 1 through 8 of application 
for patent for "blends of polyamides and 
ionic copolymer", allegedly exhibiting a 
greater blend toughness than blends dif- 
fering only to extent that none of the 
acid groups in the copolymer were neu- 
tralized, were properly rejected as ob- 
vious. 35 U.S.C.A. § 103, 

3. Patents ®=>1& 

If that which appears, at first 
blush, to be obvious though new is 
shown by evidence not to be obvious, 
then evidence prevails over surmise or 
unsupported contention and a rejection 
based on obviousness must fall. 35 U.S. 
C.A. § 103. 

4. Patents <£=»18 

Claim 10 of application for patent 
for "blends of polyamides and ionic co- 
polymer" relating to improvement in 
weld line toughness of molded articles 
was patentable over objection of ob- 
viousness. 35 U.S.C.A. § 103. 


Edwin Tocker, Wilmington, Del., at- 
torney of record for appellant; Gerald 
A. Hapka, Washington, D. C, of counsel. 



S. Wm. Cochran, Washington, D. C, 
for the Commissioner of Patents; Ray- 
mond E, Martin, Washington, D. C, of 
counsel. 

Before RICH, Acting Chief Judge, AL- 
MOND, BALDWIN and LANE, Judges, 
and CLARK, Justice (Ret.), United 
States Supreme Court, sitting by desig- 
nation. 

LANE, Judge. 

This is an appeal from the decision of 
the Board of Appeals affirming the 35 
U.S.C. § 103 rejection of claims 1 
through 8 and 10 of appellant's applica- 
tion for "Blends of Polyamides and Ion- 
ic Copolymer." 1 We affirm with re- 
spect to claims 1 through 8, but reverse 
with respect to claim 10. 

Claim 1 is the broadest of the appeal- 
ed claims and reads as follows : 

1. A thermoplastic blend consist- 
ing essentially of an intimate mixture 
of from 50 to 99% by weight of a poly- 
amide and, complementally, from 1 
to 50% by weight of an ionic copoly- 
mer of units derived from an a-olef in 
of the formula RCH = CH 2 wherein R 
is H or alkyl having from 1 to 8 car- 
bon atoms and from 0,2 to 25 mole % 
of units derived from an a, P-ethy- 
lenically unsaturated carboxylic acid, 
at least 10% of the acid groups of 
said acid being neutralized by metal 
ions. 

The claims are drawn to a blend of (1) 
a poly amide, such as polyhexamethylene 
adipamide (claim 2), and (2) an ionic 
copolymer of (a) an alpha-olefin, such 
as ethylene (claim 5), and (b) an alpha- 
beta-ethylenically unsaturated carboxylic 
acid, such as methacrylic acid (claim 3) 
or maleic acid (claim 4), wherein at 
least 10 percent of the acid groups have 
been neutralized by metal ions, such as 
zinc (claim 6). The blend may addition- 
ally contain an antioxidant (claim 8), 
and claim 7 depends from claim 1 and 
defines the ionic copolymer as a random 
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copolymer. Claim 10 depends from 
claim 7 and reads as follows : 

10. The thermoplastic blend of 
claim 7 wherein from 60 to 85 per 
cent by weight of said blend is said 
polyamide with the remainder being 
said copolymer and from 1 to 8 mole 
% of said copolymer is said acid. 

Two properties of blends such as those 
herein claimed are relevant to this ap- 
peal. Blend toughness refers to the 
toughness, i. e., the ability to withstand 
deformation without fracture, of a 
molded article composed of the blend. 
When an article is formed by injecting 
the molten blend into the forming mold 
from two sources, a weld line is formed 
at the juncture of the several masses. 
Such a weld line would also form when- 
ever there is an obstruction in the mold- 
ing chamber. The weld line apparently 
represents the weakest point in the 
molded article, and weld line toughness 
refers to the toughness of an article 
formed from the blend where a weld line 
is present. Blend toughness is measured 
on an article molded from the blend 
without a weld line. 

Appellant asserts that the claimed 
blends exhibit a greater blend toughness 
than blends which differ only to the ex- 
tent that none of the acid groups on the 
copolymer are neutralized. However, 
the improvement in blend toughness is 
not considered to be exceptional or unex- 
pected. What appellant does urge is 
that weld line toughness is dramatically 
increased for the blend defined in claim 
10 when at least 10 percent of the acid 
groups are neutralized and that this im- 
provement is completely unexpected. In 
support of these contentions, appellant 
submitted a Rule 132 affidavit, and on 
this appeal, the solicitor does not chal- 
lenge the sufficiency of that showing. 2 
Hence as we consider the prior art, we 

2. The examiner allowed claim 9 which is 
directed to a process of improving the 
weld line toughness of an article by utiliz- 
ing appellant's blend to form an article 
with a weld line therein. 

3. French patent No. 1,386,563 patented 
December 14, 1964, and equivalent to 
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do so with the understanding that neu- 
tralizing at least 10 percent of the co- 
polymer acid groups produces no unex- 
pected result with respect to blend tough- 
ness, but that insofar as the blend of ap- 
pealed claim 10 is concerned, the weld 
line toughness is unexpectedly improved 
when the acid copolymer is partially 
neutralized. 

The examiner and board relied upon 
Halliwell et al. (Halliwell) 3 and Rees. 4 
Halliwell, the principal reference, dis- 
closes blends composed of a polyamide 
and an olefin-acid copolymer. The only 
difference between Halliwell's blends 
and appellant's resides in the neutraliza- 
tion of at least 10 percent of appellant's 
acid groups with metal ions. Rees dis- 
closes ionic olefin-acid copolymers and 
specifically teaches that the neutraliza- 
tion of at least 10 percent of the acid 
groups to render the copolymers ionic 
improves various copolymer properties, 
including toughness. The examiner rea- 
soned that Rees provides ample sugges- 
tion for one of ordinary skill in the art 
to substitute the ionic copolymers for the 
nonionic copolymers in the Halliwell 
blend, and since the Halliwell blend so 
modified is appellant's claimed blend, the 
examiner rejected claims 1 through 8 and 
10 under 35 U.S.C. § 103 as obvious from 
Halliwell and Rees. The board elaborated 
on the teachings in Rees which would 
suggest that the improvements in the 
copolymer would be carried over to a 
blend having as one of its components 
that copolymer. The examiner's rejec- 
tion of the claims was sustained. 

Appellant argues claims 1 through 8 
separately from claim 10. With respect 
to the first eight claims, appellant con- 
tends that one of ordinary skill in the 
art would not be led to substitute the 
ionic copolymers disclosed by Rees for 
the copolymer component of the Halli- 

British patent No. 998,439, published 
July 14, 1965, which is used by the 
parties for convenience. 

4. Patent No. 3,264,272 issued August 2, 
1966, on an application filed April 8, 
1963. 
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well blends. Appellant introduced a pat- 
ent to Mesrobian et al. (Mesrobian) 5 
which discloses blends of a polyamide 
and a polyolefin such as polyethylene or 
polypropylene. Appellant claims that 
the Mesrobian blends lacked toughness 
and that Halliwell discovered that the 
substitution of an olefin-acid copolymer 
for the polyolefin of Mesrobian improves 
that property. Halliwell theorizes that 
the acid groups on the copolymer may 
react with the polyamide, and appellant 
presumes that this interaction is respon- 
sible for the improved toughness of the 
Halliwell blends as compared to the Mes- 
robian blends which lack the acid 
groups. Appellant's conclusion is that 
one of ordinary skill in the art would 
not neutralize any of the acid groups 
and thereby take away the constituents 
which when added improved the tough- 
ness of the composition. In short, ap- 
pellant perceives a trend in blend devel- 
opments toward increasing the number 
of acid groups in the blend. Appellant's 
neutralization step is contrary to the 
supposed trend and is urged to be unex- 
pected, the Rees disclosure notwithstand- 
ing. As to claim 10, appellant contends 
that the uncontested showing of unex- 
pected, superior weld line toughness is 
sufficient for patentability even if the 
blends are prima facie obvious from 
Halliwell and Rees. 

OPINION 

Claims 1 through 8 

[1] We agree with the solicitor that 
appellant's suppositions regarding the 
reaction between the acid groups on the 
copolymer and the polyamide and the 
role of that reaction in improving tough- 
ness are unsupported and speculative. 
We also agree that Halliwell and Mes- 
robian fail to establish any trend in the 
area of polymer blends. Appellant's 
case for a trend is built entirely about 
the Halliwell modification of the Mes- 
robian blend, and we think the solicitor 
is justified in questioning whether one 
of ordinary skill in the art would make 


the assumptions appellant makes only on 
the basis of Halliwell's discovery. In 
contrast to appellant's theory is the Rees 
disclosure which clearly points to the ad- 
vantageous impact of partial copolymer 
neutralization on product properties. 
We do not think that one of ordinary 
skill in this art would be dissuaded from 
adopting the Rees improvement in pol- 
yamide-olefin-acid copolymer blends in 
the fear that some neutralization of the 
acid groups would necessarily result in a 
sacrifice of the improvements made by 
Halliwell. Rather, we are convinced 
that the reference teachings appear to 
be sufficient for the ordinary artisan 
having Halliwell and Rees before him to 
make the modification of Halliwell pro- 
posed by the examiner and board. The 
Patent Office has thereby made out a 
prima facie case of obviousness, In re 
Lintner, 458 F.2d 1013, 1016, 59 CCPA 

, (1972), and in the absence of 

rebuttal evidence as to these claims, the 
decision of the board sustaining their 
rejection is affirmed. 

Claim 10 

[2, 3] We regard the subject matter 
of claim 10 to be prima facie obvious 
from Halliwell and Rees for the same 
reasons as claims 1 to 8. However, the 
uncontested fact is that the blend of 
claim 10 exhibits unexpectedly improved 
weld line toughness as compared to the 
Halliwell blends. We have previously 
held proof of such a fact to be persua- 
sive rebuttal of the prima facie case. 
See In re Ackermann, 444 F.2d 1172, 58 
CCPA 1405 (1971); In re Orfeo, 440 
F.2d 439, 58 CCPA 1123 (1971). As 
Judge Rich, writing for a majority of 
the court in In re Papesch, 315 F.2d 381, 
386-387, 50 CCPA 1084, 1092 (1963), 
said: 

If that which appears, at first blush, 
to be obvious though new is shown by 
evidence not to be obvious, then the 
evidence prevails over surmise or un- 
supported contention and a rejection 
based on obviousness must fall. 


5. Patent No. 3,093,255 issued June 11, 1963. 


IN RE 

Cite as 464 F, 

See also In re Palmer, 451 F.2d 1100, 

1102-1103, 59 CCPA , (1971), 

wherein we said: 

Appellant has cited a number of 
cases in his brief and at oral hearing 
which generally indicate that this 
court, as well as other federal courts, 
has found patentable subject matter 
even where the invention is apparently 
simple in nature or quite "close," on 
the surface, to the prior art, but 
where the small difference has eluded 
those of ordinary skill in the art in 
search of the solution to a persistent 
problem or where that difference un- 
expectedly yields an improved product 
or known product in an unexpectedly 
advantageous manner. There are 
many opinions of that type [footnote 
omitted], the point being that the le- 
gal conclusion of obviousness cannot 
be reached without an appreciation of 
the level of ordinary skill in the art, 
[citation omitted], and that "level" 
must be determined by a consideration 
of all evidence made available to the 
trier of the issue which is related to 
the state of the particular technology 
at a given point in time. When all 
the evidence is evaluated, it may well 
turn out, and often does, that the level 
of skill was not quite what it appeared 
to be when only a portion of the evi- 
dence, e. g., printed patents or publi- 
cations, was considered. 

The solicitor is of the view that in the 
present case where it would be "ob- 
vious" to modify Halliwell and achieve 
improved blend toughness, that conclu- 
sion is not weakened even when the un- 
expected improvement in weld line 
toughness is considered. He apparently 
urges that once the prior art has pro- 
vided one of ordinary skill in the art 
with the motivation to make the modifi- 
cation not only by the suggestion to sub- 
stitute the Rees copolymers for those 
used by Halliwell but additionally by the 
expectation that a significant blend 
property will be enhanced, obviousness 
must be conclusively found regardless of 
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2d 1051 (1972) 

the unanticipated improvement in other 
properties. 

For support, the solicitor relies upon 
In re Mod, 408 F.2d 1055, 56 CCPA 
1041 (1969), and In re De Montmollin, 
344 F.2d 976, 52 CCPA 1287 (1965), 
wherein this court held certain claimed 
compounds to be obvious from structur- 
ally similar compounds disclosed in the 
prior art. In each of Mod and De Mont- 
mollin, the appellants asserted that they 
had discovered that the claimed com- 
pounds had a significant property not 
disclosed in the prior art, although the 
prior art compounds were thought to 
have a significant property which the 
claimed compounds possessed as well. 
Thus, in Mod K both the prior art com- 
pounds and the claimed compounds were 
useful as insecticides, but the claimed 
compounds were found to have antimi- 
crobial activity whereas the prior art 
disclosures were silent in this respect. 
In De Montmollin, the claimed com- 
pounds were useful as dyes for both wool 
and cellulose, but while the prior art dis- 
closed structurally related compounds 
useful as wool dyes, there was no sugges- 
tion of any capacity to dye cellulose prod- 
ucts. Concluding that the claims were 
not patentable, Chief Judge Worley, writ- 
ing for the majority in De Montmollin, 
stated : 

We do not agree with appellant that 
a single variance in the properties of 
new chemical compounds will neces- 
sarily tip the balance in favor of pat- 
entability where otherwise closely re- 
lated chemical compounds are involv- 
ed. 6 

That view was reaffirmed in Mod. 

The solicitor contends that claim 10 
on appeal here is in the same posture as 
the Mod and De Montmollin claims. 
The blend defined therein shares the 
common significant property of good 
blend toughness but additionally possess- 
es unexpectedly superior weld line 
toughness. There is one very crucial 
distinction, however, between Mod and 
De Montmollin on the one hand and the 


6. 344 F.2d at 978, 52 CCPA at 1289. 
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present case on the other. The fact here 
is that the prior art is not merely silent 
on the matter of weld line toughness, 
but appellant has proved that the closest 
blends disclosed in the prior art possess 
inferior weld line toughness. In this 
sense, the present case is closer to In re 
Ackermann, supra, wherein the claims 
were drawn to a compound which in its 
pure state was a superior optical bright- 
ener for polyester fibers. The prior 
art disclosed homologues of the claimed 
compound and provided the suggestion 
for modifying the homologues to form 
the compound which was claimed. How- 
ever, appellants proved that not only was 
the pure form of the compound a superi- 
or brightener as compared to the impure 
form, but also that the claimed pure 
compound was a much better brightener 
than the prior art homologues even in 
their pure state. Finding the improve- 
ment to be unexpected, the court con- 
cluded that the subject matter as a 
whole would not have been obvious. 
Balancing the prima facie case of ob- 
viousness made out by the Patent Office 
in the present case against appellant's 
objective evidence of nonobviousness, In 
re Fenton, 451 F.2d 640, 643, 59 CCPA 

, (1971), we conclude that the 

same may be said of the subject matter 
of appealed claim 10. 

In Papesch, supra, the court held a 
compound and its properties to be insep- 
arable and that proof of new or im- 
proved properties is probative of the 
nonobviousness of the compound. See 
also In re Ruschig, 343 F.2d 965, 52 
CCPA 1238 (1965). We are aware of 
Carter-Wallace, Inc. v. Davis-Edwards 
Pharmacal Corp., 341 F.Supp. 1303 (E. 
D.N.Y.1972), in which Judge Dooling 
expressed the view that a compound is 
effectively placed in the public domain 
when there is ample motivation to make 
it regardless of the properties it may 


possess. Under his approach, newly ap- 
preciated or enhanced properties may 
give rise to valid patent property in the 
methods of using the compound which 
flow from the discovered properties but 
could have no impact on the patentabili- 
ty of the compound per se. With due 
respect to his conclusions reached after 
careful and exhaustive analysis of many 
cases involving this issue, we reaffirm 
the position taken in Papesch. To give 
meaning to the language of 35 U.S.C. § 
103 which speaks to the subject matter 
"as a whole," we feel weight must be 
given the properties of a compound or 
composition of matter. See Eli Lilly & 
Co. v. Generix Drug Sales, Inc., 460 F.2d 
1096^ 1103 (5th Cir. 1972). 

[4] In the present case, one of ordi- 
nary skill in the art would have expected 
to modify Halliwell according to the ten- 
or of the Rees suggestion and achieve a 
blend which would show some improve- 
ment in blend toughness. Instead, ap- 
pellant has discovered that that expecta- 
tion or assumption does not represent 
the whole truth. For some unanticipat- 
ed reason, the blend so produced, not the 
mixture on paper defined in structural 
chemical terms, has an exceptional re- 
sistance to weld line fracture. This is 
not, in our opinion, the same composi- 
tion suggested by Halliwell and Rees. 
We are satisfied that appellant has pro- 
vided evidence which undermines the as- 
sumptions upon which the case for pri- 
ma facie obviousness rests. According- 
ly, the tentative conclusion of obvious- 
ness based on Halliwell and Rees must 
give way to a conclusion of nonobvious- 
ness. The rejection of claim 10 is re- 
versed. 

The board's decision is affirmed with 
respect to claims 1 through 8 and re- 
versed with respect to claim 10. 

Modified. 


